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Abstract 
In this article the following three research questions were addressed: Firstly, Are there underlying types of motivation to lifelong 
learning? Secondly, are sex and learning skill are predictive of membership in types of motive toward lifelong learning?.  For this 
research, I carried out latent classes and multinominal logistic regression. Latent class analysis (LCA) is a statistical method used 
to identify a set of discrete, mutually exclusive latent classes of individuals based on their responses to a set of observed 
categorical variables. I used PROC LCA, SAS procedure for latent class analysis and multinominal logistic regression.  
The result is following. Firstly, Six latent class is identified. Secondly, Learning Skill(p<.05) was predictors of latent class 
membership. Based on research result, I proposed that learning skill be organized in curriculum of School of Engineering.  
© 2013 The Authors Published by Elsevier Ltd. All rights reserved 
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1. Introduction 
The essence of the individual's motivation is the influence of its behaviour to achieve the performance required. 
It’s a process of activating internal requirements to manage human activities to target its efforts.  
Motivations to lifelong learning include to upgrade job skills, to learn about a subject or to extend their 
knowledge, to meet new people, to develop self-confidence, to get involved in the community, to enlarge self-
development or to develop personal skills. What motivations are projections dedicated by Korean Engineering 
Majors? They can be involved in lifelong learning in different reasons.  
Possession of the competence of learning, learning skill, may be keys to motivation to present learning or future 
learning, and sex may be learning motivation factor in Korea society male workers is higher than women workers 
among college graduates.  
I try to investigate Korean engineering undergraduate students' motivation to their lifelong learning. Also, I try 
to understand what types of motivation are more relevant for this group, and the influence of factors such as learning 
skill and sex.  
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The goals of the study are to explore types of Korean Engineering Majors' motivation to lifelong learning in this 
population, explore whether learning skill and sex are predictive of motivation to lifelong learning class membership. 
2. Lifelong learning and Characteristics of Successful Lifelong Learners 
Lifelong learning is the process of knowledge acquirement and reorganization, which continues throughout the 
entire life. Lifelong learning literacy is defined as having the abilities to continue learning throughout the life span-
knowledge, skills and attitudes we need to be developing from childhood.  
If university students are to become part of and contribute to the new learning society, they should, as an 
outcome of their learning experiences, become lifelong learners. Students need to possess a number of 
characteristics in order to be lifelong learners. These include self-awareness, self-confidence, positive attitude of 
learning, good self-management skills, including the ability to be well organized, manage time and effort effectively, 
know how to seek data, how to collaborate with peers, and developing set of learning strategies and the skills to 
reflect on and regulate their learning(Paris, S.G., & Winograd, P.W., 1990; Zimmerman, B.J., & Martinez-Pons, M., 
1990). The characteristics needed for lifelong learning are also those that are needed for effective learning at 
university. Possession of the learning skill may be keys to motivation to present learning or future learning.  
Li presented some perspective on the responsibility of the learner in developing and maintaining an orientation 
toward lifelong learning. Li's system consisted of domains, dimensions and indicators. Three domains include 
learning input(LI), learning process(LP), and learning output(LO). The LI consists of three dimensions: self-
awareness, learning awareness, and basic cognitive concepts. The LP includes four dimensions: learning strategies 
and methods, pursuit and integration of learning resources, learning time planning/ management, and team learning. 
The LO takes into account learning evaluation and learning transfer. Her system emphasize the perspective of the 
learner regarding what the learner needs to do, and the learners' responsibility in the learning process(Li., A.T., 
2005). 
 
3. Research Design 
Undergraduate students major in engineering at university locating in Daegu metropolitan area and 
Gyeongsangbuk-do area in Korea the fall of 2012 served as the sample for this study. The sample consists of 340 
undergraduate students(68% male, 32% female; 33.3% freshmen. 32.2% juniors, 28.2% sophomores, 6.2% seniors).  
I used latent class analysis(LCA) as methodology. Latent class analysis (LCA) is a statistical method used to 
identify a set of discrete, mutually exclusive latent classes of individuals based on their responses to a set of 
observed categorical variables(Lanza, S. T., et al., 2007). LCA, like exploratory factor analysis (EFA), can be seen 
as a data reduction method. Whereas in EFA one tries to explain observed inter item correlations by areduced 
number of common factors (continuous latent variables), the aim of  LCA isto explain inter-individual differences 
in item response patterns by a reduced numberof groups (latent classes, i.e., the values of a categorical latent 
variable). However, inmost cases, the number of classes needed to appropriately account for the responsepatterns 
is not known beforehand. The appropriate number of classes can be determined by comparingthe goodness of fitof 
several models with an increasing numberof classes(Geiser, C., Lehmann, W, &  Eid, M., 2006). 
LCA with covariates extends the model to include predictors of class membership(Lanza, S. T., et al., 2007). In 
this article LCA With Covariates was conducted. Covariate variables used in this example were an indicator of 
learning skill and sex. I used PROC LCA, a new SAS procedure for latent class analysis developed for SAS Version 
9.1 for Windows software for LCA. 
Fourteenth binary indicators of motivation to lifelong learning were used in the latent class model. The 
indicators measured solving problem, dealing with work efficiently, obtaining certification, getting the job, spending 
leisure time worthy, relieving stress from everyday life, making up for what I lack at school, seeking self-fulfillment, 
obtaining knowledge or information, confidence, being recognized my ability, enlarging insight into social 
phenomena, adapting to social changes, and widening interpersonal relationships. Each indicator was coded 2 (yes) 
or 1 (no). 
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4. Results 
4.1. How Korean Engineering Majors’ learning skill are? 
I conduct a survey to identify whether Engineering Majors have taken some courses on reading skill writing skill, 
data search skill including IT, and Time management, and how Korean Engineering Majors' learning skill are. 
Questionnaire is composed of Learning input(LI), learning process(LP), and learning output(LO) that Li presented 
consisted of learning skill. Respondents’ course experience and learning skill are shown in Table 1 below. 
 
Table 1 Descriptive analysis on Korean Engineering Majors' learning skill 
 
I have taken some courses on.. yes no 
reading skill 38.4% 61.6% 
writing skill 68.2% 31.8% 
data search skill including IT 87.2% 12.8% 
Time management 6.1% 93.9% 
I am able to...   M SD 
Learning 
Awareness 
find motivations for participation and learning  2.21 1.17 
understand the necessity of participating in learning activities  3.42 1.31 
have strong awareness of the connections between lifelong and daily life  2.14 1.20 
understand my own personal learning type  2.75 1.21 
make learning plans based on my own needs  2.72 1.18 
set my learning objectives  2.88 1.12 
Basic abilities 
have basic abilities of reading  2.56 1.13 
have basic abilities of writing  2.98 1.27 
Self-Awareness 
understand my own interests, attitudes or abilities  2.88 1.12 
aware of the importance of self-recognition and self-achievement  2.80 1.17 
understand my potential and developing suitable habits  2.99 1.28 
have positive self-recognition and self-discipline  3.12 1.27 
have high persistence  2.67 1.17 
Learning 
Strategies  
and Methods 
detect and distinguish the emotions, intentions, motivations and feelings of others  2.82 1.29 
use all kinds of resources to make learning plans effectively 2.99 1.22 
select suitable information and services to facilitate the implementation of learning plans  3.30 1.27 
use memory strategies  3.01 1.34 
use creativity and imagination to solve problems  3.24 1.26 
achieve learning objectives through the process of self-decision-making, problem solving
and planning  2.93 1.27 
analyze the known and unknown parts of problems systematically  2.96 1.22 
adapt to different environments and use different learning skills  2.70 1.24 
Learning  
Time  
Planning/ 
Management  
do effective time management and use it in daily life  2.21 1.17 
keep regular learning activities and good physical conditions  2.75 1.21 
use learning skills to arrange learning plans fully  2.72 1.18 
plan learning participation early and implement personal learning plans  2.80 1.22 
Team learning  
communicate and cooperate with others  2.80 1.17 
express himself or herself and share experiences with others clearly  2.69 1.30 
discuss learning objectives and cooperate with others to complete the tasks  2.63 1.31 
Learning 
evaluation 
self-evaluate learning efficiency  2.63 1.15 
design creative learning activities in the future  2.80 1.23 
use learning results to improve future learning quality  2.80 1.32 
have reflective learning and thinking on this learning event.  2.58 1.26 
Learning 
transfer 
use what I have learned in future planning  2.65 .71 
use what I have learned in future planning  3.12 .71 
Pursuit  
and  
collect and analyze data 4.51 1.20 
use IT tools and technologies  4.20 .73 
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Integration  
of  
Learning 
Resources 
use resources to make analysis and judgment and to integration learning information  3.83 1.17 
find, select, evaluate, organize, use and create information 3.59 1.21 
use the information searching functions of different kinds of media  3.73 1.25 
overcome learning difficulties based on personal learning resources. 3.61 1.27 
 
4.2  Are there underlying types of motivation to lifelong learning? 
To identify whether there a latent class structure that adequately represents the heterogeneity in motivation to 
lifelong learning, I carried out latent classes. As Table 2 shows, the drop in G2 relative to the drop in degrees of 
freedom is substantial with each additional class up to the seven-class model; the addition of classes beyond six 
provides essentially no improvement in fit, so based on the G2 statistic the six-class model appears best. The ABIC 
values shown in Table 3 agree with the G2 statistic, also indicating that the six-class model is the best among these 
models. 
 
Table 2 Comparison of Baseline Models 
 
class no. Likelihood Ratio G2 df AIC ABIC 
2 1717.74 16354 1775.74 1792.12 
3 1582.15 16339 1670.15 1695.01 
4 1500.40 16324 1618.40 1651.74 
5 1441.57 16309 1589.57 1631.38 
6 1396.13 16294 1574.13 1624.41 
7 1359.62 16279 1567.62 1626.38 
Note. Boldface type indicates the selected model. AIC = Akaike’'s Information Criterion; ABIC = Adjusted Bayesian 
Information Criterion. 
 
Table 3 Item-Response Probabilities for Five-Class Model: Probability of Endorsing Item Given Latent Class 
 
Item 
Latent Class 
Job 
Search 
Self-
development 
Social 
relations/leisure. 
Civic-
competency 
Social 
recognition 
 
lack of 
sense of 
motivation 
I am willing to l participate lifelong learning in order 
to...  11.40%  20.55%  9.83% 11.32%  26.27% 20.62% 
solve my problem  
deal with my work efficiently 
obtain certification 
upgrade job skills, 
spend leisure time worthy 
relieve stress from everyday life 
make up for what I lack at school 
seek self-fulfillment  
obtain knowledge or information  
have confidence 
be recognized my ability  
broaden understanding of social phenomena 
adapt to social changes  
widen interpersonal relationships 
0.4981 
0.6030 
0.6203 
0.8117 
0.3893 
0.2565 
0.1374 
0.4871 
0.0805 
0.0000 
0.0772 
0.0114 
0.0000 
0.2147 
0.7641 
0.9481 
0.7691 
0.7299 
0.6659 
0.4251 
0.4851 
0.9660 
0.8619 
0.6408 
0.3808 
0.5819 
0.5426 
0.4146 
0.0937 
0.1667 
0.3318 
0.4972 
0.7583 
0.5490 
0.2987 
0.3653 
0.4681 
0.5911 
0.6136 
0.4570 
0.6046 
0.7282 
0.7416 
0.9646 
0.9486 
0.8799 
0.9504 
0.7379 
0.8037 
0.9697 
0.9476 
1.0000 
1.0000 
0.9592 
1.0000 
0.9066 
0.4218 
0.5120 
1.0000 
0.8688 
0.2070 
0.0000 
0.2276 
0.3801 
0.8706 
0.6419 
0.6053 
0.3722 
0.6137 
0.4322 
0.0000 
0.0650 
0.3738 
0.2698 
0.0000 
0.0000 
0.0398 
0.0448 
0.2074 
0.0825 
0.0530 
0.0268 
0.0294 
0.0727 
 
An inspection of the parameter estimates from the six-class model suggests that the classes are distinguishable 
and nontrivial, and meaningful labels can be assigned to each. Each column of Table 4 shows, for each class, the 
assigned label and probability of membership, as well as the item-response probabilities for endorsing each item. 
11.4% of Korean Engineering Majors are expected to belong to the Job Search class. Similarly, 20.55% are expected 
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to belong to the Self-development class. The remaining classes are the Social relations/leisure(9.83%), Civic-
competency(11.32%), Social recognition(26.27%), and Lack of motivation(20.62%). 
To testify whether sex and learning skill are predictive of membership in types of motivation to lifelong learning, 
sex and learning skill were added as covariates. The lack of sense of motivation(Class ) was specified as the 
reference class for the multinomial logistic regression. 
= 
Table 4 Parameter Estimates and Odds Ratios for Covariates 
 
 
class  class   class  class  class  class  
β OR β OR β OR β OR β OR β OR 
Intercept 
sex  
LS*  
-0.50  
-0.33  
0.05 
0.61  
0.72 
1.05  
0.20 
-0.45 
0.12 
1.22 
0.64 
1.15 
-0.65 
-0.24 
0.15 
0.52 
0.78 
1.16 
0.12 
-0.87 
0.42 
1.13 
0.42 
1.52 
0.35 
-0.27 
0.32 
0.71 
0.76 
1.38 
 
- 
- 
 
1.00 
1.00 
OR: Odds Ratio LS: Learning Skill - : reference group p<.05 
 
As Table 4 shows, Learning Skill(p<.05) was predictors of latent class membership. Table 4 shows the parameters 
for the effect of each covariate as well as odds ratios.  
 
5. Implication 
Particularly worryingly, this research' finding appear that 21% of respondents might be lack of sense of 
motivation. But fortunately, our study showed Learning Skill affects the motivation to learn. Eventually most 
students entering university need help to develop the characteristics outlined above in order to be effective lifelong 
learners. We try to suggest ways to improve the learning skill. Above all, the modularisation of curricula is needed 
so that Engineering Majors can take course on learning skills including writing skill, reading skill, Learning Time 
Planning/ Management, and so on. Also, the professors try to use different teaching methods and techniques to 
respond to the diverse learning styles while also integrating appropriate technology. The High Educational 
Institutions have to deal with lifelong learning needs, how to work in these situations, and placing this within a 
global context of supporting lifelong learning. 
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